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Esilla oleva keksinto liittyy paperikoneen tai vastaavan, kuten esim. kartonki- tai tissue-koneen, rainan- 
muodostus- eli formeriosaan. Tarkemmin esilla olevan keksinnon kohteena on patenttivaatimuksen 1 
johdanto-osan mukainen kuormituselementti rainanmuodostusviiran vedenpoistolistaa varten, jota kay- 
tetaan tukemaan ja/tai kuormittamaan paperikoneen viiraa tai viiroja ja/tai kaapimaan vetta viiran tai 
1 0 viirojen pinnalta ja jota listaa kuormitetaan valiaineen paineen valityksella. 

Paperikoneen tai vastaavan rainanmuodostusosissa kaytetaan useita erilaisia rainanmuodostuselimia. 
Naiden elimien paatarkoituksena on aikaansaada muodosUivaan kuitukerrokseen puristuspainetta ja pai- 
nepulsaatiota, joilla edistetaan vedenpoistoa muodostuvasta rainasta ja samalla parannetaan rainan for- 
1 5 maatiota. Yleisesti tekniikan osalta viitataan hakijan Fl-patenttijulkaisuun 90 673, jossa on esitetty pape- 
rikoneen kaksiviirainen rainanmuodostusosa, joka kasittaa kantavan viiran ja peittavan viiran, jotka 
muodostavat keskenaan kaksiviiraisen muodostusvyohykkeen, joUe on jarjestetty muodostusyksikko, 
joka kasittaa vastakkain olevat muodostuspoydan ja vedenpoistolaatikon, joka kasittaa joukon listoja, 
joiden valisten tilojen kautta rainasta poistetaan vetta merkittavasti alipaineen vaikuUiksella vedenpois- 
20 tolaatikkoon, jossa muodostuspoydassa vedenpoistolaatikon kohdalla on joukko huomattavan ko- 
nesuuntaisen valin paassa toisistaan olevia poikittaissuuntaisia kuormituslistoja ja jonka muodosUisyksi- 
kon alueella vedenpoisto on jarjestettavissa tapahtuvaksi seka peittavan etta kantavan viiran lapi myos 
muodostuspoytaan pain sen kuormituslistojen valisten avointen tilojen kautta. 

25 Tekniikan tason osalta viitataan myos hakijan patenttijulkaisuun 95935, jonka kohteena on rainanmuo- 
dosttisosan vedenpoistolaitteen lista, jota kaytetaan ttikemaan ja/tai kuormittamaan viiraa ja/tai kaapi- 
maan vetta viiran pinnalta ja jota kuormitetaan valiaineen paineen avuUa. Julkaisun mukaisesti listan ja 
runko-osan valiin on muodostettu taipuisan hihnan rajaama painetila, johon johdetaan kuomiituspame, ja 
taipuisa hihna rajaa painetilaa siten, etta kuormitusvoiman vaikutuspinta-ala on riippumaton listan hik- 
30 keesta. Tekniikan tason osalta viitataan viela patenttijulkaisuun 100543, jonka kohteena lista viiran pe- 
raan antavaksi tukemiseksi. Julkaisun mukaisesti listassa on paatylista, joka sijaitsee poikittain viiran 
kulkusuuntaan nahden ja jonka yli viira voi liukua. Paatylista on jaykasti kiinni tukilistassa, joka myos 
sijaitsee poikittain viiran kulkusuuntaan nahden ja se on ohjattu liikkumaan kiinteassa rakenteessa. Liik- 
kuvan lukilistan ja kiintean rakenteen valiin on jarjestetty peraan antava iskulaite, joka voi siirtaa liikku- 
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vaa tukilistaa ja siina olevaa paatylistaa halutuUa voimalla vasten viiraa. Kiinteassa rakenteessa on liik- 
kuvan tukilistaan liikkeen ohjaamiseksi muutamia pitkin tukilistan pituutta jaettuja ohjausvarsia, jotka 
tarttuvat sinkilan tavoin tukilistan ympari tukilistan poikkisuuntaan katsottuna. 

5 Tekniikan tasosta tunnetuissa kuonnituselementeissa on ongelmana oUut se, etta on havaittu kuormi- 
tuselementin listaosan juuttumista, jolloin tarvitaan suurempaa voimaa, jotta listaosa saadaan liikkumaan. 
Kuorxnituselementtiin kohdistuu sen painautuessa vasten viiraa viiran liikkeesta aiheutuva kaatava voi- 
ma, josta aiheutuu em. listaosan jumiutuminen. Talloin listaosan ja runko-osan valilla jaa jokin osa 
"kantamaan" eli jumiutuu eika listaosan Hike tapahdu tarpeeksi herkasti. Talloin liiketta vastustaa voi- 

10 makas liukukitka ja listaosan liikuttamiseksi tarvitaan sellainen voima, joka voittaa liukukitkan ja lista- 
osan ollessa juuttunut kumoaa myos lepokitkan. Tama ongelma haittaa rainausta, koska ei pystyta tar- 
kasti saatamaan voimaa, joUa listaosan voidaan painaa kuormituselementin avulla vasten viiraa. Nain 
kuormituselementti on siis kuormittanut viiraa liikaa tai iiian vahan eika kuormituselementilla ole voitu 
vaikuttaa vaimistettavan rainan ominaisuuksiin siten kuin on haluttu, esimerkiksi rainan ominaisuuksista 

1 5 huokoisuuden on havaittu kasvaneen iiian suureksi. 

Keksinnon paamaarana on esittaa ratkaisu, jolla ennestaan tunnettujen ratkaisujen ongelmat saadaan 
eliminoitua tai ainakin minimoitua. 

20 Keksinnon mukaisesti tama paamaara on saavutettu alussa mainitun kaltaisella kuormituselementilla, 
jolle ominaiset erityispiirteet on mainittu oheisen patenttivaatimuksen 1 tunnusmerkkiosassa. 

Esillaoleva keksinto perustuu siis siihen uuteen ja keksinnolliseen ajatukseen, etta listaosan jumittu- 
misilmion estamiseksi listaosan ja kuormituselementin valilla kaytetaan laakerointirullaa, joka estaa 
25 listaosan valisen juuttumisilmion syntymisen ja jonka avulla kuormituselementin ja listaosan valmen 
lepokitka on muutettu liuku- ja lepokitkaa olennaisesti pienemmaksi vierintakitkaksi. 

Keksinnon erityisen edullisen toteutusmuodon mukaisesti kuormituselementin runko-osan ylapaahan on 
sovitettu ruUa, jonka keha on vasten runko-osan paalla liikkuvaa listaosaa. Vaihtoehtoisesti rulla on laa- 
30 keroitu listaosaan, jolloin sen keha tukeutuu vasten runko-osaa. 
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Keksinnon muiden erityispiirteiden ja sen myota saavutettavien etujen osalta viitataan vaatimusasetel- 
man epaitsenaisiin vaatimuksiin. 

Seuraavassa keksintoa selostetaan yksityiskohtaisemmin oheiseen piirustukseen viitaten, jonka yksityis- 
5 kohtiin keksintoa ei ole kuitenkaan tarkoitus mitenkaan ahtaasti rajoittaa. Patenttipiirustuksessa 

FIG. 1 esittaa kaaviollisena pystyleikkauksena keksinnon ensimmaista edullisena pidettya kuormi- 
tuselementin sovellusmuotoa ja 

FIG. 2 esittaa kaaviollisena pystyleikkauksena keksinnon erasta toista edullisena pidettya kuormittisele- 
mentin sovellutusmuotoa. 

10 

Kuvion 1 mukaisessa keksinnon ensimmaisessa sovellutusmuodossa kuormituselementti, joka ulottuu 
viiran kulkusuuntaan nahden poikittain eli CD-suunnassa olennaisesti rainanmuodostusosan koko levey- 
delle, kasittaa CD-suuntaisen kuonnituslistan 41 ja CD-suuntaisen runko-osan 43, jonka vapaa, CD- 
suuntainen ylaosa muodostaa liukukiskon 44. Kuormituslista 41, jossa on sen pituuden suuntainen pit- 
15 kittainen ura 54, on keksinnon mukaisesti tuetUi tasaisesti paikalleen CD-suuntaiseksi ja sovitettu liik- 
kumaan kohti ja poispain viirasta liukukiskon 44 ja rullavalineen 100 tukemana. Kuormituslistaan 41 on 
kiinnitetty tasomainen ja/tai kallistettu keramiikkapala 42, joka laahaa veden toimiessa voitelunesteena 
viiran pintaa vasten sita kuomnittaen, joUoin kuormituslistalla 41 kaavitaan rainasta poistettavaa vetta 
pois viiran alapinnalta. 

20 

Rullavaline, jollaiseen kuuluu CD-suunnassa yksi tai useampia perakkaisia ruUia, on asennettu liukukis- 
kon 44 vapaaseen ylaosaan CD-suunnassa yhden tai useamman perakkaisen pyorintaakselin 110 avuUa. 
Keksinnon mukaisessa kuormituselementissa voi siten oUa CD-suunnassa yksi tai useampia pyorintaak- 
seleita 110 ja kuUekin pyorintaakselille 110 voi oUa laakeroitu yksi tai useampia rullia 100. Jatkossa 
25 ruUavalineeseen viitataan maaritteella ruUa. 

Keksinnon kuvion 1 mukaisessa sovellutusmuodossa kuormituslista 41 siis liikkuu ylos-alas-suunnassa 
liukukiskon 44 suhteen. Liikkumisherkkyyden maksimoimiseksi on runko-osan 43 liukukiskon 44 ja 
kuormituslistan 41 valille aikaansaatu keksinnon mukaisesti vierintakitka ruUan 100 avuUa. RuUa 100 on 
30 keksinnon mukaisesti laakeroitu pyorintaakselin 1 10 avulla kuormituselementin liukukiskoon 44. 
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Tassa keksinnon ensimmaisessa sovellutusmuodossa rullia on liukukiskossa 44 yksi kappale, jolloin 
rulla 100 ja sen pyorintaakseli 110 ulottuvat CD-suunnassa listaosan 41 leveydelle ja pyorintaakseli 110 
on laakeroitu ainakin paistaan liukukiskoon 44. Edullista on talloin, etta rullan pituudelle on sovitettu 
valin paahan toisistaan kannatinlaakereita (ei esitetty kuviossa 1), kuten esim. liuku- tai kuulalaakereita, 
5 rullan 100 tukemiseksi sen paatyjen valilta. Vaihtoehtoisesti rullia on CD-suunnassa useita perakkain, 
jolloin liukukiskossa 44, joka on tyypillisesti samaa osaa runko-osan 43 kanssa, on valin paassa toisis- 
taan loveuksia (ei esitetty kuviossa 1), jotka ovat avoimia kohti kuormituslistaa 41 sita tukevien rullien 
100 akseloimiseksi loveuksiin. 

10 Sen varmistamiseksi, etta rullan 100 ja sen vastepinnan kuormituslistassa 41 valilla sailyy jatkuvasti 
vierintakitka on niiden seka myos lista 4 1 ja runko-osan 43 valinen sovitus valyksel linen, jolloin viirasta 
aiheutuva kuormituselinta 41, 43 kaatava voima ei paase aiheuttamaan kitkavoimaa kuin vain yhdella 
puolella rullaa 100. 

15 Kuvion 2 mukaisessa keksinnon toisessa sovellutusmuodossa kuormituselementti 41, joka ulottuu viiran 
kulkusuuntaan nahden poikittain eli CD-suunnassa olennaisesti rainanmuodostusosan koko leveydelle, 
kasittaa CD-suuntaisen kuormituslistan 41 ja CD-suuntaisen runko-osan 43, jonka vapaa, CD-suuntainen 
ylaosa muodostaa liukukiskon 44. Kuormituslista 41, jossa on sen pituuden suuntainen pitkittainen ura 
54, on keksinnon mukaisesti tuettu tasaisesti paikalleen CD-suuntaiseksi ja sovitettu liikkumaan kohti ja 
20 poispain viirasta liukukiskon 44 ja ruUavalineiden 100 ttikemana, jollaiset on asennettu liukukiskon 44 
vapaaseen ylaosaan pyorintaakselien 110 avulla. Jatkossa rullavalineeseen viitataan maaritteella rulla. 
KuormiUislistan 41 tasomainen ja/tai kallistettu ylasivu laahaa veden toimiessa voitelunesteena viiran 
pintaa vasten sita kuormittaen, jolloin kuormittislistalla 41 kaavitaan rainasta poistettavaa vetta pois vii- 
ran alapinnalta. 



25 



30 



Keksinnon kuvion 2 mukaisessa sovellutusmuodossa kuomiittislista 41 siis liikkuu ylosralas-suunnassa 
liukukiskon 44 suhteen. Liikkumisherkk>yden maksimoimiseksi on runko-osan 43 liukukiskon 44 ja 
kuonnittislistan 41 valiUe aikaansaatti keksinnon mukaisesti vierintakitka rullien 100 avulla. Rullat 100 
on keksinnon mukaisesti laakeroitu pyorintaakselien 1 10 avulla runko-osaan 43. 

Tassa keksinnon toisessa sovellutusmuodossa rullia 100 on asennettu liukukiskon 44 molemmille si- 
vuille yksi kappale, jolloin kumpikin rulla 100 ja niiden pyorintaakselit 110 ulottuvat CD-suunnassa 
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kuormituslistan 41 leveydelle ja pyorintaakselit 110 on laakeroitu ainakin paistaan liukukiskoon 44. 
Edullista on talloin, etta kummankin rullan 100 pituudelle on sovitettu valin paahan toisistaan kannatin- 
laakereita (ei esitetty kuviossa 2), kuten esim. ruUa- tai liukulaakereita, rullien 100 tukemiseksi niiden 
paatyjen valilta. Vaihtoehtoisesti liukukiskossa 44, joka on tyypiUisesti samaa osaa mnko-osan 43 kans- 
5 sa, on useita rullia 100 ja valin paassa toisistaan loveuksia (ei esitetty kuviossa 2), jotka ovat avoimia 
kohti kuormituslistaa 41 sita tukevien rullien 100 akseloimiseksi loveuksiin. 

Kuvion 2 mukaisessa sovellutusmuodossa kummallakin ruUalla 100 on vain yksi vastepinta, joUoin 
kuormituslistan 41 ja rullien 100 valiUa sailyy jatkuva vierintakitka ja niiden valinen sovitus voidaan 
10 valita olennaisesti valyksettomaksi. 

Keksinnon ja sen kuvioiden 1 ja 2 mukaisilla sovellutusmuodoille on edullista, etta yksittaiset mllat 100 
on valmistettu materiaalista, joka kestaa siihen kohdistuvan painevaikutuksen ja vahentaa merkittavasti 
kitkaa, joka haittaa merkittavasti listan 41 liiketta. Keksinnon edullisena pidetyssa toteutusmuodossa 
15 rullan 100 lapi pujotettu pyorintaakseli 110 kiinnittyy liukukiskoon pituussuunnassaan ja runko-osassa 
43 on koloja, joUoin rullat 100 paasevat pyorimaan ko. koloissa. EduUisessa rakenteessa rullia 100 on 
tasaisesti 500 mm.n valein koko listan leveydella, joUoin rullat pystyvat vastaanottamaan niihin kohdis- 
tuvat voimat. Tassa yhteydessa on viela erikseen korostettava, etta rullat voivat oUa pituudeltaan erilaisia 
ja etta mahdollista on toteuttaa keksinnon mukainen rullarakenne vain yhdella ruUalla 100. Keksinnon 
20 eduUisessa toteutusmuodossa seka listaosa 41 etta runko-osa 43 ja liukukisko 44 on valmistettu lasi- 
kuidusta ja listaosan 41 paahan on asennettu lisaksi kulutusta kestava keramiikkapala 42. SuoriteUiissa 
testeissa on havaittu eduUiseksi asentaa runko-osan 43 alempaan liukupintaan kitkaa pienentava liuku- 
pala 45, joka pienentaa kitkaa listaosan 41 ja runko-osan 43 valiUa. Taman on havaittu parantavaan viela 
lisaa listaosan 41 liikkumisen herkkyytta. Liukupalan 45 sijasta voidaan ajatella kaytettavaksi myos kuu- 
25 lia/pyorotankoja kitkan edelleen pienentamiseksi listaosan 41 ja runko-osan 43 valiUa. 

Kuten kuvioista 1 ja 2 ilmenee kuormituslistan 41 alareunaan on liitetty taipuisa hihna 46, joka on kiin- 
nitetty sopivimmin runko-osan 43 ylaosaan siten, etta alaspain muodostuu U-muotoiset silmukat 48. 
Listan 41 sivuille hihnan 46 ulkopuolelle on kiinnitetty suojalevyt 55, jotka rajoittavat hihnan 46 liikkeen 
30 sivusuunnassa. Hihnat 46 on kiinnitetty listaan 41 ja vastaavasti runko-osaan 43 tehtyyn uraan, sopi- 
vimmin muotoprofiililiitoksella, jonka sisatila 56 on muodostettu tarvittaessa paineistettavaksi, joUoin 
aikaansaadaan yksinkertainen, tiivis Uitos. Kiinnityselimella 58 lista 41 kiinnitetaan koneen muihin run- 



korakenteisiin. Kuvioiden 1 ja 2 mukaisissa sovellutusmuodoissa kuormituslistan 41 kuormitusvoima 
saadaan aikaan ajamalla kuormituspaine valiaineen, kuten esim. ilman. valityksella taipuisan hihnan 46, 
Hstan 41 ja runkcHDsan 43 rajaamaan tilaan kanavan 57 kautta. Kaytettaessa paineilmaa kuormittavana 
valiaineena, kuormitusUsta 41 on joustavasti kuormitettu, koska ilma puristuu kokoon. Talloin kuormi- 
5 tuslista 41 ottaa vastaan mahdolliset rainan hairiotilanteet. Kuormituspaine kevennetaan painetta pie- 
nentamalla ja maan vetovoima palauttaa listan 41 alas. On syyta korostaa, etta kuormituslistan 41 pa- 
lauttamiseksi alas voidaan kayttaa myos alipainetta. Hihna 46. joka paksuudeltaan on esim. 0,1-3 mm, 
sopivimmin 1-2 mm ja on kumia tai muuta vastaavaa joustavaa materiaalia, on kiinnitetty ylareunastaan 
listaan 41 ja alareunastaan runko-osaan 43 kiinnitysosien 56 valityksella siten, etta alaspain muodostuu 
10 U-muotoiset silmukat 48, jotka mahdollistavat listan 41 liikkumisen ylos-alas-suunnassa viiran kuomii- 
tuksen lisaamiseksi ja vast, viiran kuormituksen vahentamiseksi. Sivutuet 55 rajoittavat hihnan 46 laaje- 
nemisen sivusuuntaan, joUoin paineen vaikutuspinta-ala ei muutu listan 41 siirtyessa kuormitussuumias- 



sa. 



15 Keksinnon ja etenkin keksinnon mukaisten vierintakitkan mahdoUistavien ruUien 100 vaihtoehtoisista 
toteutusmuodoista voidaan todeta, etta ruUa tai ruUat 100 voidaan laakeroida pyorintaakseleiden 110 
avuUa liukukiskon 44 sijasta myos kuormituslistaan 41, edullisesti kuormituslistan 41 sisapuoliseen on- 
telotilaan, jonka sisalla on myos liukukisko 44. 

20 Keksintoa on edella selostettu edella vain esimerkinomaisesti, sen eraan edullisena pidetyn sovellutus- 
muodon avuUa. Talla ei ole luonnoUisestikaan haluttu rajata keksintoa, ja kuten alan ammattimiehelle on 
selvaa vaihtoehtoiset ratkaisut ja muunnelmat ovat mahdoUisia keksinnollisen ajattiksen ja sen oheisissa 
patenttivaatimuksissa maaritellyn suojapiirin puitteissa. 
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Patenttivaatimxikset 

1. Kuormituselementti rainanmuodostusviiran vedenpoistolistaa varten, joka tukee ja/tai kuormittaa 
paperikoneen tai vastaavan, kuten esim. kartonki- tai tissue-koneen, viiraa ja/tai kaapii vetta viiran 

5 pinnalta, jota kuormittaa valiaineen paine, ja johon kuuluu liikkuva kuormituslista (41) ja kiintea 
runko-osa (43), tunnettu siita. etta kuormituslista (41) on tuettu paikalleen CD-suuntaiseksi ja so- 
vitettu liikkumaan kohti viiraa ja poispain viirasta ainakin yhden rullavalineen (100) tukemana. 

2. Patenttivaatimuksen 1 mukainen kuormituselementti, tunnettu siita, etta kuormittislistan (41) liik- 
10 kumisherkkyyden maksimoimiseksi ruUavaline (100) tukeutuu vasten kuormituslistaa ja muodostaa 

vierintakitkan rullavalineen (100) ja kuormituslistan (41) valille. 

3. Patenttivaatimuksen 1 ja/tai 2 mukainen kuomiittiselementti, tunnettu siita, etta runko-osan (43) 
vapaassa ylaosassa on liukukisko (44), johon ruUavaline (100) on sovitettu pyorivasti, eduUisesti 

1 5 pyorintaakselin (110) avulla, joUoin kuormituslista (41) liikkuu kohti ja poispain viirasta Uukukiskon 
(44) ja rullavalineen ( 1 00) ttikemana. 



4. 
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Patenttivaatimuksen 3 mukainen kuormittiselementti, tunnettu siita, etta ruUavalineita (100) on 
liukukiskossa (44) yksi kappale, joUoin ruUavaline (100) ja sen pyorintaakseli (1 10) ulotttivat CD- 
suunnassa kuormituslistan (41) leveydeUe ja pyorintaakseli (1 10) on laakeroitu ainakin paistaan liu- 
kukiskoon (44). 



5. Patenttivaatimuksen 3 mukainen kuormituselementti, tunnettu siita, etta ruUavalineita (100) on 
jarjestetty liukukiskoon (44) sen molemmiUe pitkittaisiUe sivuiUe yksi kappale, joUoin ruUavalineet 

25 (100) ja niiden pyorintaakselit (1 10) ulottuvat CD-suunnassa kuormittislistan (41) leveydeUe ja pyo- 
rintaakselit (1 10) on laakeroitti ainakin paistaan liukukiskoon (44). 

6. Patenttivaatimuksen 4 tai 5 mukainen kuomiituselementti, tunnettu siita, etta rullavalineen (100) 
paaiNjen valille on sovitettu valin paahan toisistaan kannatinlaakereita rullavalineen (100) tukemi- 

30 seksi sen paatyjen valilta. 
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7. Patenttivaatimuksen 3 mukainen kuorraituselementti, tunnettu siita, etta ruUavalineita (100) on 
liukukiskossa CD-suunnassa ainakin yhdessa rivissa useita perakkain, jolloin liukukiskossa 44 on 
valin paassa toisistaan loveuksia, jotka ovat avoimet kohti kuormituslistaa 41, kuormituslistaan (41) 
tukeutuvien rullavalineiden (100) akseloimiseksi pyorintaakseleiden (110) avulla mainittuihin love- 
5 uksiin siten, etta kukin rullavalineiden (100) rivi tukeutuu vasten kuormituslistaa. 

8. Patenttivaatimuksen 1 mukainen kuormituselementti, tunnettu siita, etta kuormituslistan (41) liik- 
kumisherkkyyden maksimoimiseksi kuormituslistaan on sovitettu pyorivasti ainakin yksi ruUavaline 
(100), joka tukeutuu vasten liukukiskoa (44) ja muodostaa vierintakitkan rullavalineen (100) ja liu- 

10 kukiskon(41)valille. 

9. Patenttivaatimuksen 8 mukainen kuormituselementti, tunnettu siita, etta ainakin yksi rullavaline 
(100) on sovitettu pyorivasti, edullisesti pyorintaakselin (110) avulla, liukukiskon (44) molemmiUe 
puolille. 

15 

10. Jonkin patenttivaatimuksen 1-9 mukainen kuormituselementti, tunnettu siita, etta seka kuomiittis- 
lista (41) etta runko-osa (43) ja liukukisko (44) ovat lasikuitua, ja etta kuormituslistan liiketta hait- 
taavan kitkan edelleen pienentamiseksi on valinnaisesti: 

. runko-osan (43) alemmassa liukupinnassa kitkaa pienentava liukupala (45), tai 
20 • listaosan (41) ja runko-osan (43) valissa on kuulia/pyorotankoja. 

11. Patenttivaatimuksen 1 ja/tai 2 mukainen kuormituselementti, tunnettu siita, etta kuormituselementin 
kuhunkin ruUavalineeseen (100) kuuluu CD-suunnassa yksi tai useampia perakkaisia rullia, etta rul- 
lavaline on asennettu liukukiskon (44) vapaaseen ylaosaan CD-suunnassa yhden tai useamman pe- 

25 rakkaisen pyorintaakselin (1 10) avulla, joUoin kussakin kuormituselementissa on CD-suunnassa ai- 
nakin yksi pyorintaakseleita (110), jolle on laakeroitu ainakin yksi rullavaline (100). 



« 
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(57) Tiivistelma 

Keksinnon kohteena on kuormituselementti rainanmuodostusviiran 
vedenpoistolistaa varten, joka tukee ja/tai kuormittaa paperikoneen 
tai vastaavan viiraa ja/tai kaapii vetta viiran pinnalta, jota kuormit- 
taa valiaineen paine, ja johon kuuluu liikkuva kuormituslista (41) ja 
kiintea ninko-osa (43), jonka vapaassa ylaosassa on liukukisko 
(44). Kuormituselementin juuttumisilmion eliminoimiseksi kuormi- 
tuslista (41) on tuettu tasaisesti paikalleen CD-suuntaiseksi ja sovi- 
tettu liikkumaan kohti viiraa ja poispain viirasta liukukiskon (44) ja 
ainakin yhden ruUavalineen (100) tukemana. 
(FIG.l) 
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Loading element for the dewatering lath of a web-forming 



The present invention relates to the web-forming section, that is. the former section, 
of a paper machine or similar, such as e.g. a board machine or a tissue machine. 
More specifically, the invention concerns a loading element in accordance with the 
introductory part of claim 1 for the dewatering lath of a web-forming wire for use to 
support and/or load the paper machine wire or wires and/or to scrape water firom the 
surface of the wire or wires, and which lath is loaded through the pressure of a 
medium. 

Several different web-fonning components are used in the web-forming sections of 
a paper machine or such. The main purpose of these components is to bring about 
such a compression pressure and pressure pulsation in the fiber layer to be formed, 
which are used to promote removal of water fix)m the web to be fprmed, at the same 
time improving formation of the web. As regards the technology, general reference 
is made to the applicant's FI patent publication 90 673, which presents such a two- 
wire web-forming section of a paper machine, which includes a carrying wire and a 
covering wire, which together form a two-wire forming zone, for which a forming 
unit is arranged, which includes located opposite to each other a forming table and a 
dewatering box, which includes a set of laths with spaces between them through 
which water is removed from the web significantly by the effect of vacuum into a 
dewatering box, in which forming table there is at the dewatering box a set of 
loading laths in the transverse direction located at a considerable distance from each 
other in the machine direction, whereby in the area of the forming unit dewatering 
can be arranged to take place through both the covering and the carrying wire and 
also towards the forming table through the open spaces between its loading laths. 

As regards the state of the art, reference is also made to the applicant's patent 
publication 95935, which concerns the lath of dewatering equipment in a web- 



forming section, which lath is used to support and/or load the wire and/or to scrape 
water from the wire surface and which is loaded with the aid of pressure of a 
medium. In accordance with the publication, between the lath and the body part such 
a pressure space limited by a flexible belt is formed, into which a loading pressure is 
conducted, and the flexible belt limits the pressure space in such a way that the 
effective surface area of the loading force is independent of the movement of the 
lath. As regards the state of the art, reference is also made to patent publication 
100543, which concerns a lath to support a wire yieldingly. According to the 
publication, the lath contains an end lath, which is located transversely to the 
direction of movement of the wire and over which the wire is able to slide. The end 
lath is fixedly attached to a supporting lath, which is also located transversely to the 
direction of movement of the wire and which is controlled to move in the fixed 
structure. Between the movable support lath and the fixed stiructiire a yielding 
impact device is arranged, which can move the movable support lath and the end 
lath located therein with a desired force against the wire. To contirol the movement 
of the movable support lath, there are some control arms in ihe fixed structure 
divided along the length of the support lath to take a hold around the support lath 
like a cUp, as seen in the transverse direction of the support lath. 

It has been a problem in known state-of-the-art loading elements that jamming of the 
lath part of the loading element has been observed, whereby more power is needed 
to make the lath part move. As the loading element presses against the wire, the 
loading element will be subjected to an overtiiming force as a result of the wire 
movement, which force causes the above-mentioned jamming of the lath part. 
Hereby some part remains between the lath part and the body part "to carry", that is, 
it is jammed, and the lath part will not move with sufficient ease. A sti-ong sUding 
friction hereby opposes the movement, and such a force is needed to move the lath 
part which will overcome the sliding friction and which will also eliminate the static 
friction when the lath part is jammed. This problem is harmfiil to formation, because 
it is not possible to adjust that force exactly, with which the lath part can be pressed 
against the wire with the aid of the loading element. Thus, the loading element has 



loaded the wire too much or too little, and it has not been possible with the loading 
element to affect in the desired manner the characteristics of the web being 
produced, it has been observed e.g. that of web characteristics porosity has increased 
excessively. 

The invention aims at presenting a solution with which the problems of previously 
known solutions are eliminated or at least minimized. 

According to the invention, this aim is achieved with a loading element of the kind 
mentioned in the beginning, the characteristic features of which are mentioned in the 
characterizing part of appended claim 1. 

The present invention is based on the new and inventive idea that in order to prevent 
the jamming phenomenon of the lath part, such a pivoting roller is used between the 
lath part and the loading element, which will prevent occurrence of the jamming 
phenomenon between the lath part and with the aid of which, the static friction 
between the loading element and the lath part is converted into rolUng friction that is 
essentially smaller than the sUding friction and the static friction. 

According to an especially advantageous embodiment of the invention, such a roller 
is fitted to the top end of the body part of the loading element, the periphery of 
which is against the lath part moving on the body part. Alternatively, the roller is 
pivoted in the lath part, whereby its periphery is supported against the body part. 

As regards other special features of the invention and advantages thereby achieved, 
reference is made to the independent claims of the set of claims. 

In the following, the invention will be described in greater detail with reference to 
the appended drawing, to the details of which, however, the invention is not 
intended to be limited in any narrow sense, hi the patent drawing, 
FIG. 1 is a diagrammatic vertical section of a first form of application of the 
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preferred loading element of the invention, and 

FIG. 2 1 is a diagrammatic vertical section of a second form of application of the 
preferred loading element of the invention. 

5 In accordance with Figure 1, in the first form of application the loading element, 
which extends transversely to the direction of movement of the wire, that is, in the 
CD direction essentially over the entire width of the web forming section, includes a 
loading lath 41 in the CD direction and a body part 43 in the CD direction, of which 
the latter has a free top part in the CD direction forming a slide rail 44. According to 

10 the invention, the loading lath 41, which lengthwise has a longitudinal groove 54, is 
supported evenly in its position in the CD direction and is adapted to move towards 
and away from the wire supported by slide rail 44 and roller means 100. To loading 
lath 41 is attached a planar and/or inclined ceramic piece 42, which when water 
functions as lubricating liquid will drag against the wire surface loading this, 

15 whereby water to be removed from the web is scraped by the loading lath 41 away 
from the lower surface of the wire. 

The roller means, which in the CD direction includes one or more successive rollers, 
is mounted in the free top part of the slide rail 44 in the CD direction with the aid of 
2 0 one or more successive rotating shafts 110. Thus, in the loading lath according to the 
invention there may in the CD direction be one or more rotating shafts 110, and on 
each rotating shaft one or more rollers 100 may be pivoted. Hereinafter the roller 
means will be referred to by the definition of roller. 

2 5 In the form of application of the invention shown in Figure 1, the loading lath 41 

thus moves in the up-end-down direction in relation to slide rail 44. In order to 
maximize easy sliding, rolling friction is brought about according to the invention 
with the aid of roller 100 between body part 43, slide rail 44 and loading lath 41. 
According to the invention, roller 100 is pivoted to slide rail 44 of the loading 

3 0 element with the aid of rotating shaft 110. 
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In this first form of application of the invention, there is one roller in slide rail 44, 
whereby roller 100 and its rotating shaft 110 extend in the CD direction over the 
width of lath part 41, and rotating shaft 1 10 is pivoted at least at its ends to slide rail 
44. It is hereby advantageous that lengthwise of the roller supporting bearings (not 
5 shown in Figure 1) are fitted at intervals from each other, such as e.g. slide bearings 
or ball bearings, in order to support roller 100 between its ends. Altematively, there 
are several successive rollers in the CD direction, whereby slide rail 44, which 
typically is integral with body part 43, has mutually spaced indentations (not shovra 
in Figure 1), which are open towards loading lath 41 in order to shaft its supporting 
1 0 rollers 100 in the indentations. 

To make sure that rolling friction is constantly maintained between roller 100 and 
the loading lath 41 of its stop surface, their fitting as well as that of lath 41 and body 
part 43 are made with a play, whereby the force caused by the wire to overturn 
1 5 loading element 41, 43 is not allowed to bring about any fiiction force except on one 
side of roller 100. 

In another form of application of the invention according to Figure 2, loading 
element 41, which extends transversely to the direction of movement of the wire, 
2 0 that is, in the CD direction, essentially over the entire width of the web forming 
section, includes a loading lath 41 in the CD direction and a body part 43 in the CD 
direction, whereby the top part of the latter in the CD direction forms a slide rail 44. 
In accordance v^th the invention, loading lath 41, which lengthwise has a 
longitudinal groove 54, is supported evenly in its position in the CD direction and is 

2 5 adapted to move towards and away from the wire supported by slide rail 44 and by 

roller means 100, which are installed in the free top end of sUde rail 44 with the aid 
of rotating shafts 110, Hereinafter the roller means is referred to by the definition of 
roller. When water ftmctions as lubricating liquid, the planar and/or inclined upper 
side of loading lath 41 will drag against the wire surface loading this, whereby the 

3 0 loading lath 41 is used for scraping water to be removed from the web away from 

the lower surface of the wire. 




In the form of application of the invention shown in Figure 2, loading lath 41 thus 
moves in an up-and-down direction in relation to slide rail 44, In order to maximize 
ease of sliding, rolling friction is brought about according to the invention with the 
5 aid of rollers 100 between body part 43, slide rail 44 and loading lath 41. In 
accordance with the invention, rollers 100 are pivoted to body part 43 with the aid of 
rotating shafts 110. 

In this second form of application of the invention, rollers 100 are mounted one each 
10 at either side of slide rail 44, whereby each roller 100 and their rotating shafts 110 
extend in the CD direction over the width of loading lath 41 and rotating shafts 110 
are pivoted to the shde rail 44 at least at their ends. It is hereby advantageous that 
over the length of each roller 100 supporting bearings (not shown in Figure 2) are 
fitted at an interval from each other, such as e.g. roller or slide bearings, in order to 
1 5 support rollers 100 between their ends. Altematively, slide rail 44, which typically is 
an integral part with body part 43, has several rollers 100 and mutually spaced 
indentations (not shown in Figure 2), which are open towards loading lath 41 in 
order to shaft its supporting rollers 1 00 in the indentations. 

2 0 In the form of application according to Figure 2, each roller 100 has only one stop 
face, whereby a constant rolling friction is maintained between loading lath 41 and 
rollers 100, and their mutual fitting can be made essentially with absence of play. 

With the forms of application in accordance with the invention and its Figures 1 and 

2 5 2 it is advantageous that the individual rollers 100 are made of a material, which 

withstands the pressure impact to which it is subjected and which significantly 
reduces fiiction that significantly impedes the movement of lath 41. In the preferred 
embodiment of the invention, a rotating shaft 110 pushed through roller 100 is 
attached to the slide rail in the longitudinal direction, and the body part 43 has dents, 

3 0 whereby rollers 100 are free to rotate in the said dents. In a preferred structure there 

are rollers 100 at uniform intervals of 500 mm over the entire width of the lath. 
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whereby the rollers are able to receive the forces to which they are subjected. It 
should be especially underlined in this context, that the rollers may be of different 
lengths and that it is possible to implement a roller structure according to the 
invention with one roller 100 only. In the preferred embodiment of the invention, 
5 both lath part 41 and body part 43 and slide rail 44 are made of glass fiber and, in 
addition, a wear-resistant ceramic piece 42 is mounted on the end of lath part 41. In 
performed tests it has proved advantageous at the lower slide surface of body part 43 
to mount a fiiction-reducing slide piece 45, which reduces friction between lath part 
41 and body part 43. It was found that this improves even more the easy movement 
10 of lath part 41. Instead of sHde part 45 it is also possible to use ball/round bars in 
order to reduce friction even more between lath part 41 and body part 43. 

As can be seen from Figures 1 and 2, a flexible belt 46 is joined to the lower edge of 
loading lath 41, which belt is preferably attached to the top part of body part 43 in 

15 such a way that U-shaped loops 48 are formed downwards. At the sides of lath 41 
outside belt 46, protective plates 55 are attached, which limit thq lateral movement 
of belt 46. Belts 46 are attached in a groove made in lath 41 and correspondingly in 
body part 43, preferably with a shaped profile joint, whose internal space 56 is 
formed for pressurization when required, whereby a simple, tight joint is achieved. 

2 0 Using an attaching component 58, the lath 41 is attached to the other body structures 
of the machine. In the forms of application shown in Figures 1 and 2, the loading 
force of loading lath 41 is brought about by running the loading pressure through a 
medium such as, for example, air, by way of the channel 57 into the space limited by 
flexible belt 46, lath 41 and body part 43. When using compressed air as the loading 

2 5 medium, loading lath 41 is constantly loaded, because the air is compressed. Hereby 

loading lath 41 will receive any trouble situations possibly occurring in the web. The 
loading pressure is reduced by lowering the pressure, and the earth's gravity will 
retum lath 41 down. It should be emphasized, that vacuum may also be used to 
return loading lath 41 down. Belt 46, the thickness of which is e.g. 0.1-3 mm, 

3 0 preferably 1-2 mm, and which is made of rubber or of some other corresponding 

flexible material, is attached at its top edge to lath 41 and at its bottom edge to body 
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part 43 with the aid of attaching components 56 in such a way that U-shaped loops 
48 are formed downwards, which allow lath 41 to move in an up-and-down 
direction in order to increase loading of the wire and, correspondingly, in order to 
reduce loading of the wire. Lateral supports 55 limit lateral expansion of belt 46, 
5 whereby the effective surface area of the pressure will not change as lath 41 moves 
in the loading direction. 

As regards altemative embodiments of the invention and in particular of the rollers 
100 according to the invention which allow rolling friction, it can be said that the 
1 0 roller or rollers 100 with the aid of rotating shafts 110 may be pivoted instead of in 
the slide rail 44 also in loading lath 41, preferably in the intemal cavity space of 
loading lath 41, wherein the slide rail 44 is also located. 

15 In the foregoing, the invention was only described by way of example, with the aid 
of its form of application, which is considered advantageous. Of course, this was not 
intended to limit the invention, and as is obvious to professionals in the art, 
altemative solutions and modifications are possible within the scope of the inventive 
idea and within the scope defined by its appended claims. 
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Loading element for the dewatering lath of a web-forming wire, which supports 
and/or loads the wire of a paper machine or such, for example, a board or tissue 
machine, and/or scrapes water from the wire surface, which is loaded by 
pressure of a medium, and which includes a movable loading lath (41) and a 
fixed body part (43), characterized in that the loading lath (41) is supported in 
its position in the CD direction and is adapted to move towards and away from 
the wire supported by at least one roller means (100). 

Loading element as defined in claim 1, characterized in that in order to 
maximize the ease of movement of loading lath (41), the roller means (100) is 
supported against the loading lath and forms rolling fiiction between the roller 
means (100) and the loading lath (41). 

Loading element as defined in claim 1 and/or 2, characterized in that the free 
top end of the body part (43) has a slide rail (44), to which the roller means (100) 
is a rotary fit, preferably with the aid of a rotating shaft (110), whereby the 
loading lath (41) moves towards and away from the wire supported by slide rail 
(44) and roller means (100). 

Loading element as defined in claim 3, characterized in that there is one roller 
means (100) in the slide rail (44), whereby the roller means (100) and its rotating 
shaft (110) extend in the CD direction over the width of the loading lath (41) and 
the rotating shaft (1 10) is pivoted to the slide rail (44) at least at its ends. 

Loading element as defined in claim 3, characterized in that one rolling means 
(100) is arranged in the slide rail (44) at its both longitudinal sides, whereby the 
roller means (100) and their rotating shafts (110) extend in the CD direction over 
the width of the loading lath (41) and the rotating shafts (1 10) are pivoted to the 
slide rail (44) at least at its ends. 



6. Loading element as defined in claim 4 or 5, characterized in that between the 
ends of roller means (100) supporting bearings are fitted at mutual intervals in 
order to support the roller means (100) between its ends. 

7. Loading element as defined in claim 3, characterized in that there are several 
roller means (100) in succession in the slide rail in the CD direction in at least 
one line, whereby the slide rail (44) has mutually spaced indentations, which are 
open towards the loading lath (41) in order to shaft the roller means (100) 
supported against the loading lath (41) with the aid of rotating shafts (1 10) in the 
said indentations in such a way that each line of roller means (100) is supported 
against the loading lath. 

8. Loading element as defined in claim 1, characterized in that in order to 
maximize ease of movement of loading lath (41), at least one roller means (100) 
is a rotary fit in loading lath to support against the slide rail (44) and to form 
rolling fiiction between the roller means (100) and the slide rail (44). 

9. Loading element as defined in claim 8, characterized in that at least one roller 
means (100) is a rotary fit, preferably with the aid of a rotating shaft (110), on 
both sides of the slide rail (44). 

10. Loading element as defined in any one of claims 1-9, characterized in that both 
the loading lath (41) and the body part (43) and the slide rail (44) are glass fiber, 
and that alternatively in order fiirther to reduce fiiction impeding the movement 
of the loading lath: 

• In the lower slide surface of the body part (43) there is a fiiction-reducing 
slide piece (45), or 

• There are balls/round bars between the lath part (41) and the body part (43). 

11. Loading element as defined in claim 1 and/or 2, characterized in that each 



roller means (100) of the loading element includes in the CD direction one or 
more successive rollers, that the roller means is fitted into the fi^ee top part of the 
slide rail (44) in the CD direction with the aid of one or more successive rotating 
shafts (110), whereby each loading element includes in the CD direction at least 
one rotating shaft (110), on to which at least one roller means (100) is pivoted. 



(57) Abstract 

The invention concerns a loading element for the dewatering lath of a 
web-forming wire, which supports and/or loads the wire of a paper 
machine or such and/or scrapes water from the wire surface, which is 
loaded by the pressure of a medium, and which includes a movable 
loading lath (41) and a fixed body part (43), whose free top part has a 
sUde rail (44). In order to eliniinate jamrning phenomenon of the loading 
element, the loading lath (41) is supported evenly in its position in the 
CD direction and it is adapted to move towards the wire and away from 
the wire supported by a slide rail (44) and at least one roller means 
(100). 



(FIG. 1) 



